We describe a patient with a serious urinary tract infection due to Actinomyces bernardiae (formerly classified as CDC [Centers for Disease Control and Prevention, Atlanta] fermentative coryneform group 2). Our patient had long-standing bladder dysfunction and developed hydroureteronephrosis, renal lithiasis, perirenal abscesses, and septicemia. A. bemardiae is distinct from Actinomyces pyogenes and several CDC coryneform groups.
We describe a patient with a serious urinary tract infection due to Actinomyces bernardiae (formerly classified as CDC [Centers for Disease Control and Prevention, Atlanta] fermentative coryneform group 2). Our patient had long-standing bladder dysfunction and developed hydroureteronephrosis, renal lithiasis, perirenal abscesses, and septicemia. A. bemardiae is distinct from Actinomyces pyogenes and several CDC coryneform groups.
The genus Corynebacterium comprises a variety of wellcharacterized species as well as unnamed "groups" awaiting further chemotaxonomic and molecular studies [1] . In a taxonomic study by the Centers for Disease Control and Prevention (CDC; Atlanta) performed in 1987 [2] , 11 strains of organisms that were believed to be corynebacteria and that had been isolated from a variety of clinical specimens (including three abscesses and one blood culture) were classified as "CDC fermentative coryneform group 2." In a more recent taxonomic study, these organisms were identified as members of the genus Actinomyces, and the name Actinomyces bernardiae was proposed [3] . The clinical significance of these organisms was unclear, and it was stressed that clinical laboratories needed to become more familiar with them [2] . We report a case of severe urinary tract infection due to A. bernardiae that was complicated by septicemia.
Case Report
A 69-year-old man was hospitalized on 1 February 1993 with fever (temperature, 39°C) and leukocytosis (WBC count, 10.5 X 10 9/L with 82% neutrophils). In 1975 In , 1982 In , and 1985 he had undergone incomplete resections of a neurinoma of the cauda equina at L5-S1; the tumor had resulted in neurogenic bladder dysfunction, for which a uretero-ileocutaneostomy was performed in 1987. On admission, a CT scan revealed bilateral hydronephrosis, nephrolithiasis, and left perirenal abscesses. The patient did not have pyuria or bacteriuria. Ciprofloxacin (400 mg/d iv) was administered, and a puncture nephrostomy was performed on 3 February. Blood cultures and cultures of urine collected from the nephrostomy tube yielded gram-positive rods that were susceptible to amoxicillin, cephalothin, and penicillin and resistant to ciprofloxacin (MICs, as determined by the Etest [AB Biodisk, Solna, Sweden] on Mueller-Hinton medium with 5% horse blood were 0.032 j.tg/mL, 0.032 j.tg/mL,0.012 j.tg/mL, and 8 j.tg/mL, respectively). On the basis of these results, treatment was changed after 4 days to that with amoxicillin/clavulanic acid (amoxicillin, 2 gld iv; clavulanic acid, 200 mgld iv); this regimen was maintained throughout the patient's hospitalization. The patient's temperature returned to normal, but dyspnea, metabolic acidosis, and reduced renal function (creatinine level, 36 j.tmol/L)persisted; an extensive infiltrate developed in the left flank, and purulent discharge appeared around the nephrostomy tube. On 9 February surgery was performed, multiple perirenal abscesses were drained, and necrotic fatty tissue was excised. Because shock developed, the procedure had to be terminated rapidly, and the kidney stones were extracted 3 days later when the patient's condition improved. He was discharged on 17 February.
Bacteriology
After 3 days of incubation, blood was cultured at 37°C with use of the BACTEC system (Becton Dickinson, Cockeysville, MD; three aerobic [6A] vials and three anaerobic [7A] vials) and subcultured on Columbia agar with 5% horse blood. Cultures of urine obtained at nephrostomy, the perirenal abscesses, and necrotic tissue sampled during the operation all yielded the same organism. Growth was somewhat more rapid in the anaerobic blood culture vials than in the aerobic vials.
Subculture on blood agar yielded pinpoint, circular, smooth nonhemolytic colonies after 24 hours of incubation at 37°C. A gram stain showed typical straight-to-slightly curved rods and occasional coccoid forms. Growth was enhanced in broth supplemented with 10% calf serum. The organism was nonmotile; it did not produce catalase, oxidase, and urease, nor did it reduce nitrate; it did not hydrolize gelatin and esculin; and it produced acid from glucose and maltose but not from mannitol, sucrose, and xylose. It was identified as a CDC fermentative coryneform group 2 organism (A. bernardiae).
The biochemical characteristics of this isolate are shown in table 1 and are compared with those of the closely related A. pyogenes and Corynebacterium urealyticum (formerly designated as CDC coryneform D2) and with those of the unclassified groups 1, A4, and GI-G2 [2] , from which it should also be differentiated.
C. urealyticum is frequently associated with kidney stones and produces crystals of ammoniomagnesium phosphate leven et al. (struvite) both in vivo and in vitro [4] . The presence of kidney stones in our patient prompted us to study the phenomenon in vitro. C. urealyticum and a positive control (proteus mirabilis) both produced crystals in filter-sterilized normal urine after 24 hours and 7 hours of incubation, respectively, with a concomitant rise in pH. The strain isolated from our patient and a negative control (a strain of Escherichia coli) did not alkalize the urine and produced no crystals..
Discussion
Although the origin ofthe organism isolated from our patient remains unknown, it is not impossible that invasion of the urinary tract, possibly through the skin, occurred during or after performance of the urologic intervention in 1987. The organisms were clearly invasive, causing perirenal abscesses that led to septicemia; this process was probably favored by the general condition of the patient. The organism was isolated abundantly and in pure culture of specimens from all sites involved.
Because of its slow growth, A. bernardiae can remain undetected when conventional urine culture techniques are used and is detected only after prolonged (2-3 days) incubation. Making the distinction between members of the genera Actinomyces and Corynebacterium on the basis of morphological and biochemical characteristics is not always easy, although corynebacteria produce catalase. Isolates of what is now described as A. bernardiae were provisionally considered as coryneform bacteria by the CDC until cell-wall analysis and determination of the 16S rRNA gene sequence revealed that these isolates belong to the genus Actinomyces. As shown in table 1, A. bernardiae differs from the corynebacteria on the basis of a negative catalase reaction and from several species or groups of corynebacteria and Actinomyces [3] on the basis of esculin hydrolysis, urease production, nitrate reduction, and the fermentation of several carbohydrates. A. bernardiae is most closely related to A. pyogenes; however, it differs from A. pyogenes in that it is unable to ferment sucrose, mannitol, or xylose.
In summary, our patient, who had long-standing bladder dysfunction, developed hydrourethronephrosis, renal lithiasis, and perirenal abscesses complicated by septicemia due to A. bernardiae. He was successfully treated with surgery and amoxicillin/clavulanic acid.
